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2

Tab.2 Sample data at horizontal curve sections

R/m

NI%

M/m V/(km-h™)

K2848+187.16 300 20.93 3 762.86 64.01
K2848+820.66 150 20.84 3 788.85 49.21
K2856+046.63 600 20.10 3 957.56 79.38
K2862+755.64 300 32.26 4100.28 60.34
3
Tab.3 Sample data at straight sections
NI% M/m V/(km-h™)
K2847+067.12 18.23 3591.34 71.21
K2849+233.83 20.56 3 856.57 68.49
K2857+190.23 21.34 4042.12 78.31
K2864+798.01 26.74 4 213.78 59.72
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4
Tab.4 Partial correlations between heart rate growth and other factors
( )
& & 0.691 0.008 27
3 567~3 957 m & & -0.494 0.000 27
& & -0.386 0.000 27
& & 0.637 0.005 19
4 100~4 709 m & & -0.491 0.000 19
& & -0.318 0.000 19
3.2
N, R. M vV 213
3567~3957Tm 4 100~4 709 m R-N , V-N M-N
Vo "
NZ[)OW M (6)
N %V Jkm-h™;R ,m;M ,m;bo,by,bs,bs
(6) , SPSS
(71)~(8), 5~6:
0174
N:2.575><10-5;0W M Me (3 567,3 957) 7)
oo
N=0-0382R0W )/ Me (4 100,4 709) (8)
5~ 6 0.666  0.689, T P
0.05, o
4~ 5 (7). (8) o 4~ 5 ,
33
I8l . 3 18% ,27%
39%, ) ; ,
; , 60 km-h* |
5
Tab.5 Regression correlation coefficient
R R R
3567-3 957 m 0.839a 0.704 0.666 0.066 737 4
4 100-4 709 m 0.861 0.741 0.689 0.042 884 5
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Tab.6 Multiple regression model parameters
by 2.575E-5 1.231E-5 — 3.978 0.013
b, 0.174 -0.111 0.143 3.688 0.000
3567-3 957 m
b, 0.002 0.013 -0.123 2.988 0.000
bs 1.177 0.319 1.036 4.879 0.002
by 0.038 2 -0.044 — 2.799 0.003
b, -0.012 0.003 -0.212 -3.658 0.000
4 100-4 709 m
b, 0.052 0.039 0.039 3.809 0.000
bs 0.284 0.146 0.189 5.332 0.000
101 =-2.96E-14 =-224E-14
=0.941 =0.913
N=27 (I
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Fig.4 Standardized residual histogram (model 7)
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Experimental Research on Horizontal Curves of Plateau Highway
Based on Heart Rate Change Index

Zhu Lingjie',Liu Benmin', Guo Zhongyin', Liu Jianbei®

(1.School of Transportation Engineering, Tongji University , Shanghai 201804,
China;2.CCCC First Highway Consultants Co., Ltd.,Xi’an 710075, China)
Abstract:In order to improve traffic safety on plateau highway, by using dynamic GPS, multi—channels cardiac
electrophysiological polygraph and other testing equipments, road alignment, driving speed and drivers’ psycho-
logical and physiological reactions are tested on Qinghai—Tibet Highway of No.109 National Highway with the
altitude ranging from 3 567~4 709 m. Taking increased rate of heart rate as the evaluation index and altitude,
horizontal radius and driving speed as influencing factors, this study established and tested models of heart rate
change applied to the altitude of 3 567~3 957 m and 4 100~4 709 m with the method of multiple regression
analysis. Finally, according to Design Specification for Highway Route (JTG D20~2006), the minimal reference
value of horizontal radius at different altitude intervals was explored. The results indicate that the accuracy of
models is favorable, and the models can reflect changes of heart rate growth. The value of horizontal radius with
the altitude ranging from 3 567~3 957 m should not be less than 300 m, and with the altitude ranging from 4
100 to 4 709 m it should not be less than 350 m.
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